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OBJECTIVES 

Since t h e  chances of ob ta in ing  r i p e  eggs o r  t h e  larvae of s k i p j a c k  
tuna,  Katsuwonus pelamis, i n  Japanese c o a s t a l  waters are extremely slim, w e  
examined t h e  p o s s i b i l i t y  of c o l l e c t i n g  r i p e  eggs from sk ip j ack  tuna,  taken 
i n  Hawaiian waters, a r t i f i c i a l l y  f e r t i l i z i n g  the eggs, and t r a n s p o r t i n g  
them, as w e l l  as t h e  newly hatched larvae, from H a w a i i  t o  Japan. 

MeTHOD 

A t  i t s  shoreside r e sea rch  f a c i l i t y  l o c a t e d  a t  t h e  mouth of K e w a l o  
Basin on Oahu, t h e  Southwest F i s h e r i e s  Center Honolulu Laboratory of t h e  
National Marine F i s h e r i e s  Service h a s  a number of f i s h  tanks i n  which l i v e  
tunas  are being kept.  
and l i n e  were t ranspor ted  t o  t h e  Kewalo f a c i l i t y  i n  t h e  l i v e - b a i t  tanks of 
Hawaiian sk ip jack  tuna pole-and-line f i s h i n g  ves  sels and t r a n s f e r r e d  t o  t h e  
shores ide  tanks. 
became sexua l ly  mature a t  which time t h e  eggs w e r e  squeezed out  of t h e  
females and a r t i f i c i a l l y  f e r t i l i z e d  by t h e  dry  f e r t i l i z a t i o n  method. 

I n  June and J u l y  1982, s k i p j a c k  tuna  taken  by po le  

These f i s h  were kep t  i n  t h e  Kewalo tanks u n t i l  they 

About 4 o r  5 h fol lowing a r t i f i c i a l  f e r t i l i z a t i o n ,  a p o r t i o n  of t h e  
buoyant (v i ab le )  f e r t i l i z e d  eggs w a s  placed i n  polye thylene  bag con ta in ing  
8 l i ters  of seawater, and t o  prevent  any sudden changes i n  water 
temperature,  t he  p l a s t i c  bag w a s  enclosed i n  a Styrofoam box f o r  t r a n s p o r t  
t o  Japan. 

The Styrofoam box conta in ing  t h e  sk ip j ack  tuna  eggs w a s  t aken  by car 
t o  the  Honolulu I n t e r n a t i o n a l  Airport  and s e n t  by a i r  t o  t h e  Osaka 
I n t e r n a t i o n a l  Airport .  I n  Osaka, Kinki Univers i ty  Fishery Laboratory 
personnel  m e t  t h e  f l i g h t  and took de l ive ry  of t h e  box. The box w a s  then  
t r anspor t ed  by c a r  t o  t h e  Kinki  Univers i ty  F ishery  Laboratory i n  Shirahama, 
Wakayama Prefec ture ,  where t h e  sk ip j ack  tuna  eggs were t r a n s f e r r e d  i n t o  a 
seawater tank. 

I n  t h e  meanwhile, back i n  Honolulu, a second ba tch  from t h e  same group 
of a r t i f i c i a l l y  f e r t i l i z e d  eggs w a s  hatched. One day a f t e r  hatching,  t h e  
newly hatched larvae were placed i n  a polye thylene  bag i n  8 l i t e r s  of 
seawater, and t r anspor t ed  t o  Japan i n  a Styrofoam box i n  e x a c t l y  t h e  same 
manner a s  t h e  eggs. Upon a r r i v a l  a t  t h e  f i s h e r y  l abora to ry  i n  Shirahama, 
t h e  l a r v a e  were t r a n s f e r r e d  i n t o  a seawater tank. 

The a d u l t  female sk ip j ack  tuna  from which t h e  eggs were c o l l e c t e d  
measured around 50 cm i n  f o r k  l e n g t h  and weighed approximately 2,500 g. 
The f e r t i l i z e d  eggs measured 0.92-0.98 mm i n  diameter.  A t  t h e  t i m e  of egg 
c o l l e c t i o n ,  t h e  water temperature  i n  t h e  tank  w a s  23.6°-23.80C. During t h e  
egg t r anspor t ,  the water temperature  ranged from 21.8O t o  26.8OC; dur ing  
t h e  t r a n s p o r t  of t h e  l a r v a e ,  t h e  temperature  ranged from 22.3O t o  22.6OC. 

The t o t a l  t r anspor t  t i m e  from Honolulu t o  t h e  Kinki Un ive r s i ty  Fishery 
Laboratory i n  Shirahama ranged from 15 h 30 min t o  18  h 20 min. 
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Upon a r r iva l  i n  Shirahama, 66.9% of t h e  eggs (5,686 eggs) remained 
buoyant (v i ab le ) .  I n  most of t h e  tanks, t h e  h a t c h i n g  r a t e  of t h e s e  eggs 
w a s  around 70-80%, and i n  t h e  b e s t  case, about 90% of t h e  hatched larvae 
w e r e  "normal and heal thy.  'I 

The t r a n s p o r t  of larvae from Honolulu t o  Japan w a s  a t tempted f o u r  
t i m e s .  A t  arrival i n  Shirahama, t h e  s u r v i v a l  ra te  ranged from 43.0 t o  
90.0%; t h e  maximum d e n s i t y  of larvae w a s  505 larvae p e r  l i t e r  of seawater. 

One ba tch  of t h e  t r a n s p o r t e d  larvae began f eed ing  on seawater r o t i f e r s  
3 days fol lowing arrival a t  Shirahama. 

EXPERIMENTS IN TRANSPORTING SKIPJACK TUNA EGGS 

1. A r t i f i c i a l  f e r t i l i z a t i o n :  June 20, 0155-0230. 

2. Depart Honolulu: June 20, 0830. (Japan t i m e ,  June 21, 0330). 

3. Arr ive Shirahama: J u n e  21, 1900. 

4. To ta l  e lapsed time: 15 h 30 min. 

5. R e s u l t s  on arr ival  a t  Shirahama: Buoyant (viable) eggs, 5,805; non- 
v i a b l e  eggs, 2,819. 

6. Hatching: June 22, 0100-0500. 

7. Feeding: 
fol lowing hatching, and marine copepods were a l s o  given a f t e r  the 
seventh day. 

Larvae were f e d  saltwater r o t i f e r s  beginning t h e  t h i r d  day 

8. Survival  condi t ion:  9 days fol lowing ha tch ing ,  1 larva l e f t .  

EXPERIMENTS IN LARVAL TRANSPORT 

Experiment 1: 

t 1. A r t i f i c i a l  f e r t i l i z a t i o n :  June 13, 0300. 

2, Hatching: June 14, 0900-1000. 

3. Depart Honolulu: June 15, 0745 (Japan t i m e :  June 16, 0245). 

4. Arrive Shirahama: June 16, 2015. 

5. To ta l  e lapsed t i m e :  17 h 30 min. 

6. Feeding: Larvae f e d  saltwater r o t i f i e r s  2 days a f t e r  hatching.  

7 .  Survival  condi t ion:  9 days a f t e r  hatching,  4 larvae remained: 
10 days a f t e r  hatching,  1 larva remained. 
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Experiment 2 : 

1. A r t i f i c i a l  f e r t i l i z a t i o n :  June 16, 0400. 

2. Hatching: June 17, 0930-1400. 

3. Depart Honolulu: June 18, 0800 (Japan t i m e :  June 19, 0300). 

4. Arrive Shirahama: June  19, 2000. 

5 .  Tota l  e lapsed t i m e :  17 h. 

6. Feeding: Fed saltwater r o t i f i e r s  beginning 2 days fol lowing 
hatching;  a l s o  g iven  marine copepods 7 days a f t e r  hatching.  

7. Survival  condi t ion:  11 days a f t e r  ha t ch ing ,  3 larvae remained; 
15 days a f t e r  hatching,  1 l a r v a  remained. 

Experiment 3 : 

1. A r t i f i c i a l  f e r t i l i z a t i o n :  June 20, 0155-0230. 

2. Hatching: June 21, 0800-1400. 

3. Depart Honolulu: June 22, 2200 (Japan t i m e :  June 23 , 0300). 

4. Arrive Shirahama: June 23, 2010. 

5. T o t a l  e lapsed t i m e :  17 h 10 min. 

6 .  Feeding: Given saltwater r o t i f e r s  beginning 2 days a f te r  
hatching;  marine copepods a l s o  g iven  s t a r t i n g  7 days fo l lowing  
hatching. 

7. Survival  condi t ion:  8 days a f t e r  ha t ch ing ,  16 larvae remained: 
11 days a f t e r  ha t ch ing ,  1 l a r v a  remained. 

Ex p er i m e  n t  4 : 

1. A r t i f i c i a l  f e r t i l i z a t i o n :  June 28, 0005-0028. 

2. Hatching: June 29, 0600-0900. 

3. Depart Honolulu: June 30, 0730 (Japan t i m e :  J u l y  1, 0230). 

4. Arrive Shirahama: J u l y  1, 2050. 

5. To ta l  e lapsed t i m e :  18 h 20 min. 

6. N o  a d d i t i o n a l  d a t a  r epor t ed .  These l a r v a e  were used i n  
experiments t o  s tudy larval r e s i s t a n c e .  




